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K. 

[Sl*910] a*©^a-y*Il^t;t>/tgKti^& 
yp -:/©aSK: Lfcfl*-? -cifcto6ftfcie?i|-c* + b*-? 
y - b Z> l > fcWfc^-fe )i>f*3tcmr< i> 7 a -7-7 is-<i$m 

5/-Hc««U * + b-5y-£<S$#rS*\ £/c«ift 

©* + f -5 y -*fc«jftcjjai»^*)ii^^f s# 

SIB. 

20 ^ru-©*^*®. 

&<t. ^n-7 , 71/-Wif-3lfcttS7'n-^7l/- 
*;U^-ico^35S5*irf^y .aiac:<!:(C^ist)€.n 

mxm 1 3 ] yu-fzmmtvtcmL^yxi-- 
■?<bwmc&~> x®&> *>i\icwmx*r t f -7 y - * fci* 

izttxm 1 4 3 ^D-y^ajefbi/fcmfti^yci- 

-ftti*mk**j&&hiriKmpfxmn2&z>^wt.t. 
mm. 

[mm 1 5 ] mwararfc^n-^fcHjeftu ^ 

-^7i/-*iS!t4i:i^fit57-a-^7i,- 
50 -tlfcfe©"C*5C t*imt?Z>. IS*3«1 5KIB 



3 

[ 1 7 ] — ^7C^> £ t > ->C7C{C^ o . ®& 

[0 00 1 ] io 
DNAv RNA^£fl«i««»©fclH. ttft. fci:c>* 

-^rp-fcj: cw- ©fm&ffi t flmnwcorr & *> © 

[0 002] 

m?Z1?W$&i®gV&2>. DNA©*«CC»PCR (pol 
ymerasechain reaction)#lA < ftTl>&. tffctl&C 20 

«t ft tf t>r^ &*z>DNA-cfc*©:a tr 

CS-ttrWJEODNA/iiWiHftSBHCCh^ -^UttS 30 
aj-riDNA^^^aEaSnttCATriiSC Nature Medi 
cine 2, 753 (1996)) . — afil^^F, 

[0 0 0 3] CCDJz^ecHftaffiCC^^F^DNA* 

oiliwris iWWWicj < ©«id^p-« 

ffl^t^S-Ct Cft6DNA* ? 7'<D 

If***-** ^©]6S»*:fflt»rH(t©E[liI3 Htcm>mm 

(0.05mm-0.2ninEH:fr) WIDNA^P— ttlt^O^k 
^SJSCCfD^flElyrtK^ffir** (Science 251, 7 
67(1991)) . »2«^fiRUfcDI^SC^iPCR»«Lft:D 
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^•a-^a)EIffiC<fc«:HffiL/n»<*ffir** (Nature 
Biotech 16, 27 (1998)) . C^frft'Ci^^^P 

F* * ttuw&v tttagUtJicU 

[0 004] 

2) ^a-^5&D**-B»*ftt»* 3) 5*~*~cd« 
SHStfttlr** < 0»*l/IIMt»i* '4)§Etttlft 

4(DT, HH«fcK6>o**sffi4* ft4<Dfc3Mfflrt*rt>#> 

- :/*J*ffl*> 6 MSI 1/ /c 9 f 5 c i » * 4 . 
[000 5] 

MTMlclstc. c*ucj:*) % «cHf*»HJCDNA:/a 
-^*f«t4C4^T»S. ^n-^<Z>H«tt*fftt 

3E-r*H#4iLrffll», ^ft6£5bV*4^S^ec&o 

a-^#awft^*saft-r4c irsjsctaftco^p-- 

4^«a&^itS0.3miSSCD*^-f X-t?ttfcT>-te ? 
hro*^^SC4*ST*-5^ O.UmiElTKlftS 

r^P-^7i/-4t5. *?«3fflScc*ji»r, rru- 

7CCC12^J $^t^P-^7 U - (DttoS 4T4C4 «X«s 
p - ^#*a»tt^ft ?*p - ^*K:tB»ffl«c & ^-C«OE© 

[0 00 6] t«***»!!B. «TCD ( 1 ) - ( 1 

8 ) *»«r s. 

(i) ^p-^cDascrtfrcffiifcoaa^tc^n-^ 



[0 00 7] (2) w&^mczfa~f^mmt\^. 
wm%i tfflb* *y'u- ?<Dmm zticmib htitcmfr 

(3) :/a-:/c:£{cMfc©»&^£7"a-^TU-* 
;u^-K«Jt-ti-Lisi). ^©JtftS^'a-^SrK^-f & io 
fc&tC1MX©f|fc*S&ta^£#litraM£ l/TMl>fcC 

[000 8] (4) «*©7*n-:/£H^fcLfc8JHa^ 

k^Sr^fe-ov- h£> tcjgfcfcu *+tr 

ic&tiinjmt is-Y ©Ttlc ^l/fcS&SmXi x 

ti^^jR^^-rsci^^frs. ^n-^ru- 20 

©«$!{#•£. 

[000 9] ( 5 ) f-lffiO7 , 0-7 , ?;ISt U/c» 

(4 ) fcfaS£©-?-p-^r u-ofWb&rHs. 

[0 0 10] (6) W®.<T>mriZ>7U-7**:t\?inW[ 
■c^it^-^Ci^fflki-rs. ±12 (4) Sct2SS©:7'a 

[0011] (7) zrxj-^mmtuc&m.T^u 

-:/©IIStc{£oT&«t>6*i/cI3?y-C* + b7 'J 
[0012] ( 8 ) ^□-^SS{kl//c!S^ : Sr^'a 

[0013] ( 9 > ya-vzmmmicmmtrz^ 
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&£. 

(10) m*<D7U-Zf*®mtl.tcW& : ?-Z7'V-7 

[0014] ( 1 1) m-im<z>7v--7zmm<ti'-tt 
ittc^jM-rs^-iai^w-rs. ±se ( 1 0) tcia$g©^ 

(12) mi<Dnt£Z>zfu-zf**:lri?tmJ£.{tUcW. 

^t^Wit^mth^t^mwttz>. JbK (1 
[0015] (13) ■?n--7zmmti,fcmk : i-z-7 

fcttTfr^ -te;H*3k: -ft'-* ■& a - u -©fPS2£SgK: te 
or. tktt?£*AflHB<e«ftU 

K. 

[0016] (14) ^o-^*rHS<fclyfc«tt-T*^ 
ft£3fl©S«¥®KJg£nfc?f|{CSg<!: l^iitfC i tC«t f) 

[0017] (15) gftf4^ffi(c7'n-^^H^b 

© y o - U - * mas,? Z> C 4 * ® i r * 7" a - 
(1 6) iffi^a-^TU-**. T'ta-T'ODailicriK 
fcCDr*5C£^fi1-4, ±12 ( l 5) «li2^©7> 
[0018] (17) — ^5c*4C»W^7C«:^L/, 



race *$*nfc3fc*««c jBwtttftt £ 

(18)±E(l)-(3).atf(17) 0tr>r*l*> 
[00193 

[0 0 2 0] *m*lc£&mv'ti-'7Tl'-\X, 

t*-X<D-y^X«;l-3 0 0 5 *n>£TffiffloJtE-C& 

[0 0 2 1 ] [HtftWl ] Blfc&WWKcJ:*^*-:/ 

1 0 5OiSS«205 ^P>r*«9, *tt7»J-103 

f-Xl 0 6£ifa2 0^&^^fl«K:b?--X£9 9 9 
ffiffi-<fc. 1 0 fiCTi CC^feCDV-^-tf- XI 04£ 
An, 10 0IBiJ*feiL/c e v-^-t-Xl0 4 
©gM£9 9{@&<£rT % ^P-ytT— X 1 0 5CD^«9 0 

offl^ft*. Tto^gooiso^a-^^r 30 

A>f ^-f a >SKOC ifl:^. 

^ m>t&K>WL^&fcft-C&Z>±* + 

^ ^ a y y -f 1/ a > o if - > zf)^m 
«r#tet»»^fc*4. sa«i(W>»«tt»2.3nir* 
w«tt*h ^-jwafrftr**^ tr-x#ifctfjt, 

1 0 lfe&SASiv fflPIO 2^6»as#x5. ? # P 40 
[0 02 2] Ctl^»^4»e«ffl««ttH2k:a%l/te 

Bator, u— »r-#B2 0 9*p6, s^-stfuv 

X2 0 5 £;frUTMS*2n£U-- tf-tr-A2 0 
P-^ri/-ffi^ tt7V-202 **f*tWK:x* + 

(Di^gp*5J:<^/^/ct3:yp--/TU-#S!jffi2 0 3CCJ; 
otft^ <*fflttB2 0 4tcU-1f-*JBW-rS. «m 
(lS2 0 4*^<DS*(i, 1/>X20 5, 50 
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-2 0 7. U>X2 0 8£/rOT*fc&S2 1 0 Tf&ti 
u 7=-^-J|iI^»D>Fq-7-2 1ir 

*S^RB2 1 2<cBSc < r&; *«§8«c*V»T % 
^•p-ytr-X2 0 1 <Dl OflSCc^-^-f-X^A 
•?TteQ. Sfcr-XCDJB#Ccfi£or^P-^CDaS%S 

Sfic*o4***r#s. ^-#-t^~x&fe£Ktor&# 
fir»B*»«B«:*>3&»4J:5H:UTfcJ:c»U v-fc-tf 

roffljrtK:e*$stoaj:5«:urfej:u. com 

[0 0 2 3] CIUfe^J2 ] ^C<D*ft«l«tf-X*— ' o-T 

y - 3 o 6 tc tr-xr u-*fw-r afirwBir* 

HfflJittCOAittV-hiO^i + ^fcT^y-W 
£tt^«*©*ttfl!'r*. (B*-a) : tr 

-Xt£J&fflyX;b3 0 9^6. gt— <&^n-X#ft^fc 
^P-^e-X3 0 4 CD^P-^t^-X) 
&AD3 0 2*»6ttAStiteifflK<b'4fc«:kr-X«E« 
A3 0 5 h*BB«:»o-fe^rt(c*Ar 
S. if-X*itBS*«ia£&K:B*»»S**i. 
-X(D^%-o*5tf-XJf«Effl?C3 0 5<D^lC?gt>iA 
to. XTv-?2 CB3-b): <Z>t^-X*igjBt4 
4feK»fflCI3 0 S^T*. A3 0 5K: 

&t37ct*-x3 o 8 tzvtfi&MDWcmz. c<om&s 

-c+tt7 y-ccK0ii*ti4tr-x*^:fc«%/ctr-- 
X3 o 8ft:WK:ttSJ:9telyrfc«n>. ^©JSEB** 
t'^y-ffi»S=E3 0 7"C^3^n/c(*S8K:*S. CCD 
* f ^ y -iSJ^«3 0 7 tcttiE^Jffl^ + fcT9 y- 3 
0 8#iS8htlf>S# t 7^1, 2Ttt+tt7 

y -144^3 0 5 tt—aurfce-r. t-xii^3,0 5 

(cfi^3tiA:KBtc4«. ^^3 (H3-c) : * + fc* 
"7 y -«J^S« 307^-h %ffi*fWtC«f^ L . + + 
tf9y-m£j*3Q5*— «S*5. ^fb'7'J-30 
6<DffiS^^K5|fc^iiii^(8ij3(p6EE^^^t^P- 

(i?(3 0 5Of^ X^MBrCJ: < , BEe»T-*««r S <!: 
ffi^JT^ X T v Zf 4 cB4-d) : * + t*^ y -S^fS 
«3 0 7 4V-ht«»Wfcft*U wop* + t:*y- 
«l^<fc-rn5<t5K:-rS. ^5(@^e):»2 

cD^p-^ooot^ctr-x (^-(D^p-^fcr-x) * 

•b;HCiAt/, fcf-X^rt-o^TtS 0 5 (C^i Lii 
to. 6 (B4-f): ^2 i|WI«CC^30 5 

cc * -5 tr - xw^o^^J^ tr - x«r -fe ;urt *> e> m^r 

-5. Xf-9^7(B4-flD: *-re^y-fia*WR3 0 7 
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Iff— 0^a-:/e-X£*i>fc;^l/-3 0 6©* 

-r/l©o<,>/ctr-X (»— ot/n-^tr-X) i^n 
-:/2©tf^/ct:-X (^ZKD^P-^fcf-X) **afc 

[0 0 2 4] ccTBir**t t^y-*m*>*f Lrft 
micjw*uit7a~7TU-*&jbit~*:>¥ + V5 y-© io 

-^7l/-^W-m^c H*aE«W>i£AP4 0 3 
4 0 Z^^^g^f^^^iSt^ * h »-rC-4 

^to-c, t:-xia?jffiai4 0 4«:iaws-ttfc»^a 

©W*»&*fl"B <D~V * titter 4> J: l*. 
[0 0 2 5] — ^tfc7y-^tt7'J 

c©»S\ **e^y-©»ccj£cT^ 

[0 0 2 6] [38tfc«3] *Wfc«tt*-/.*-^U--h 

aiccafe^riKSaBcDffii-r** (H6). tr^^-s 

©9*^5 0 3*»6»C*ii*. F7>X7t-BO^- 
X«Jt^*;l/5 0 5 fC»f. «>x^5 0 5©JBHCC«IS 
HOW«*lf»tl,>5. rai£SH4KaASftfc^P-^ 40 
tr-X-5 0 8 © 9 % i o (7t*«rawfc»^*fflR 
fl) *Wc*%iMf (509) o SWc tf-X*i«%S& 

tr-x*ia«*fctt»*-r*. b-xf§t^<btr-XT 
u-i3?»M«5 o 7*4^*** + 1*^ y -©ts^iim 

ii5 0 7*8WWtK7'J-©W*HRS*. » 50 



#^2000-346842 
10 

ffiLfctf-x*»**c»tt*-r tr^ y -tc^fts-tt-cfc 
£C> 0 tf-X©»Itfr#i&7«te#5 1 1£«>*>T*\ £ 

fctt^i + ^f^y-ft-rsb, fcr-x*/ctcj§i&c* 
#©^p~:/#st-x£t^?*-5 

0 ltaWEaMtCcWA-r*. HTra*©Ci*«9«U 
^-^7U-il/tfflua, flSJ, 5 0 BttEMLfc^ 

p-^tr-x, 5 l 2»«8««r**. c©<fc5*» 

[0 0 2 7] [|OkM4] 9QtM2rB«>P«&&o-C 

— igcc— aao^p-^^-xsrao/c^. c©M«it 
&© * * * % mm© * o - ^ t k»» u r «*r * 
*rf»&***if fcMr&s. H7 tc^r <t 5 cciaig 

RS86 0 1 CCj§«©-fc*8 0 3 tWMEK-TS. ** 
;l/6 0 3©JCT(ctiXJfcffl l iH*©^»5/- h*W 

l^ast^if tt7'j -tt^-ScT « J: 9 (c & 
±BJW<!:H«fc: Lt^^-X^^tt^ y -©* 

* * tr^ y -«*©^n * * *B£ 
6 0 l©@ft#6 0 2^K»»b-cB«S-f 

ennbrns. se»«-rttaai 6 an©isifEfi*fl§i<> 

/to ^ll^65cm©iC6^i>glimiSS3 Onm©^^* 
i2gUT&£ 0 -b;U©fcf 3r^B2innr*0, RJSLBt 1 
5 0«£©fcJl/*flsSC<t**C**. ^©TffiCCttTC 
#*^-h3^5RoT*9?C©t'y^«2n»n-e*5. C© 

wiTtt^w- 1 o mcDKz&^—mc i o fi©^ tt7«j 
-«:^p-^tr-xru-*f¥*c<t*5'C»S. 4>^6 
^tf7'j-0S, -stcff»t?#4^p-^ru- 

Otttt^fiCCjECT^it^tia. 6 0 41^60 

3 ecR w e» tift tr- xssi^r ^> ^ . 

[0 0 2 8] 0««»WilEWE*-Fii9>^< Dr^>4 

R*-F«Cft9. ®^*i««©«Enr*»J©K-X^: 
•feiW5«(l©^-X»R:»»3**. 
-^tr-xi36s**tr^y-©ti«cc*5 *9«:w»K 
HR^-Fr-fe^h-r*. JSffi»©^^^ 

»«©»hift«:tr-x**-rtf^y-i*j^*r. 3ci» 

■CEHEe*****- FTlHE3tt^P-^fcr-X2* 

$tf-bjb3&j*+t:5y-©fii[»c<* Jester*. 
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6«»r*4. -k;KcAnsfcr-x©fe*i o<i<r<bcc 
gxr*5< <tf^£iofe^a-^f-Xr u-©:/p-:/ 

[0 0 2 9] [HS6095] KOMimit. ffift:7P-£ 

4„ S8ttC©iS^L//c c :/P-:/bf-X7 0 2 
tt. fcf-XSffi7S7 0 1*6. #a»7 0 3. is-X? 

4. ^tt7«J -C05fefflSP»^ffi7 0 5 <DWLt\<D*Ptc 

/tfetctr-x^^FL,^^ b-^u-7 o 7cc«+t t: 

v— jmmmu: tr-x* — ^^m»<o^ti<o^tSLm 

T4. ^ 70 8ttffi#St£> 7 0 9 t28Hfl$Eti*?a 

4. 

[0030] cswwe] c*i*r<D«r6*^o-y— 

let*— ^(Dy'a~7&tcr)mim<De~X*ftfc2i*:2> 

tr-X8 0 20F^^C@En<i:^^fe^/c«1f^XOS^^ 
E#ffltf-X8 0 3^AnM«W^. S9fc£C(D{?!! 

ars**, xp + 0 4cDrt&& 

:/P-:/tf-X8 0 2^>fX<fcO*>^<&«±A^< u 
[0 03 1 ] |?CDWr^/c^ D-^f-A^ 

^*itf-xru-flofHR»s(6fctta. fc:-xjg*6*!> 
■©tr-xttr-** hr»KU ^7n-^iiAt 
-So i^snfct:-X(D»«s^-c#a^*«iiB^:*^K' 
7>j — uRMrts. go©aa(Dfc:-x*aA-r**A 

5B»ffltr-X8 0 3*ttA-rac:tr % ttiLwi 

©^R#B©^-X'Ti^tt7 r n--X€:Sp^TC»*<3C)*» 
Si$lJT4t<!:#T£4. 

[0032] [kssw7] mmmv>7*-?T\<-{ , $ 

1 OK, ^iB±Cctttfft:fllk:bf-X«|Qni3«. 
ffiSISiir^P-^TU-iOT^C^cO, **tr^u 
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tf-xru-fCTffi*^y-9 o 5 tfflfirs. com 

9 0 6«C^P-^X9 0 7^tttt7y-)i 

t*{cffi^j^«^/cS$tr-x*««ibr^p-^ru-- 
«K©SI9 0B«:A*i6tirKWufc^ 
P-^fcf-X9 0 7 tt*ft*>iSa:4* + f7'J-9 0 

XT V - flESS JS y-0 0'5 CD±CC « tf - X*;*CC > 
10 v v ^L/"C«^L/_bia?S9 0 6 £ V&$frT 4 tctiXDTZtt 

h 9 0 4wnri^ o co^ftt^- h 9 o 

9 0 5<Di&9 0 B&MfT&J:9(Cff6ftftM»Mtfi 
9 0 1<D* (e-X?§9 0 2) i-e<DJSCCH^6tl/ct: 

-Xfi8#fflo?t9 0 3t»or^s. 

j#o # c 6 cc b* n-etma 4Xp-x#*e-X3W 

ffiASiV *©;^«t»r£OCSfc4XP-Xfcr-X9 0 
7*^Stt4fc#©«rC*4. cn62o(D->-h* 

4 1 » Ltffiffi^n^ aviate x7^F-ct 

20 5. Ifitft*^- h9 0 4057^9 0 3 £tr-XTb 

(CteiWi*. ^P-^tr-X9 0 7^##^>-h9 0 

4 <ds«(c xp - ^(owm c i tcB&t* s ftfctsarcffl 

*S£*i4 0 ftte^o<DXa-Xtr-X9 0 7#A4* 

cottSirjSffiBS^nr core ctc«j$sft4. 

IftW^S-'- f 9 0 4^9 0 3 itf-XTU-fESffl* 
;l/#-9 0 5CD»9 0 6CDfl[^^#4<Ltr-X^-e 
*ve*iWt9 0 3*6 loToi9 0 BttBfcj&i*. 

«9 o 6ccB-en-eno^n-^tr-X9 o 7#io-r 

30 *oS^i^OO"CS^C0^P-^tr-X9 0 7*S«9 0 

64c«^$n4o ^-xoa*n^Pi«/^«tr^-h 
90 7<Dt:-x*g9 0 2<ommtmi~ c 
©WTtt2imfc*4. tr-xruw^Sffl^^9 o 

5<D»9 0 6lcm<fcLiA£ft/c:Xp~Xfc*~X9 0 1(0 

ci^rfr*. tr-X4«<bo^/d6S^(*#*>- 

b9 0 4CD7\9 0 3 t tT-XT L/-^JSffl*J^-9 0 
5©»9 0 6©fit«*r6l/-Cfll*««lIiU, ?SiS<b 
40 »C^X$^tk'7»J-90 8^S< o ^P-^tr- 
X9 0 7 0>«(*»< .T&H^KULhEOiifMIIOil 

^a-^e-xru-*BjRLfc««. cn 

^fcD, 2:X7u^SE^J^^4c<!:"Ci:0^<<Da!B<D^ 

[0 03 3] [|GMfl8] «W«t^B-^-X7 

^U- h i*^-y^^"T?flte83n4 i fe^*ffl^4«'C- 
50 *4o CW«W(C/hS6#>f jr-^l/-Kc«fct© 
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HI 1 l^-Tcfc^tc, ^a-^-Xl 00 4 
£ Atl/c m$-'?\s-Yiy>h tr-X£4>m^ Y * p b* 
h£JB^T#8*LW#P:$U*---XW- MOO 
1 CDT^C 1 0 0 3) *C^-J\ 1 0 0 2 teX^-lf- 
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